CHAPTER II.
PHYSICAL PRINCIPLES  AND CHARACTERS IN PART.
THE physical properties of a crystal must be dependent in the
first instance on the chemical composition of the crystal, more specific-
ally on the chemical constitution, or atomic structure, of the physical
molecule of the crystal, and to a larger extent on the arrangement
of these molecules in the crystal, that is, on the molecular vstructure.
If the atoms of the component elements be supposed to have
a definite arrangement in a molecule, and the molecules have a defi-
nite arrangement in a crystal, then the atoms of the elements in a
crystal must have a definite arrangement, so that the conception
of a molecular structure in a crystal involves that of an atomic .struc-
ture, to either of which may be referred the characteristics of the
physical properties.
The extent to which this relationship is demonstrable differs with
the kind of physical property; and with some the dependence is more
clearly on the chemical composition, with others more evidently
on the molecular structure. An example of the first group is the
density, which is closely related to the chemical composition, but not
rigidly, since the same substance or compound in different modes
of crystallization has different densities. An example of the second
group is the hardness, for, while appearing to depend to a great extent
on the composition, it differs in some instances most remarkably in
different kinds of crystals of one substance, as in diamond and graphite;
In other instances in different planes in one and the same homoge-
neous crystal; and even in opposite directions in the same plane
of one crystal, as in the basal plane in calcite.
Some physical properties may be said to depend directly on the
physical molecules of a crystal and on their arrangement, as must
be the case with the density, hardness, elasticity, cohesion, crystal
form, and mode of solution. Of these, some are more closely related
to the character of the individual molecule, as the density; others
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